"Lateral thyroid" which originates from the fourth phayngeal pouch is a term used in contrast to the "median thyroid"of the diverticular origin. A significance of the lateral thyroid in the process of thyroid differentiation had been already pointed out by the earlier embryologists: Henneberg (1905), Godwin (1937) , Norris (1937) and Boyd (1950) . It has been generally accepted that the fifth pharyngeal pouch is not present in mammals, and the fourth pouch is the last pharyngeal pouch forming the phayngobranchial duct IVdestined to make a contact with the developing median thyroid in the process of thyroid differentiation. Although the differentiation of ultimobranchial body (UBB) into the Ccells of thyroid has been emphasized (Pearse et al., 1972) , regretably less attention has been paid to the important role of the lateral thyroid. In birds, reptiles and amphibia, the UBB developing from the fifth or sixth pouches takes a form of independent solid mass of cells. In mammals, however, no independent UBB taking such a pattern of differentiation has been demonstrated. Since many histologists have already used the term of the UBB to"pharyngobranchial duct IV" in mammals (Rogers, 1927; Sugiyama, 1940; Dumont, 1956; Ishikawa, 1965; Stoeckel and Porte, 1970; Lietz et al., 1971; Wollman and Neve, 1971; Calvert, 1972a, b) , an apparent confusion exists as to the definition of UBB between embryologists and histologists. These previous investigations concerning develop- According to the routine histological procedure, the whole embryos were embedded in paraffine, and sectioned horizontally or sagittally in the thickness of about 7,u. The serial sections were then stained with hematoxylin-eosin. Observation 1. Primordial median thyroid, and the third and fourth pharyngeal pouches in 11 days old rat embryos The embryos of this stage are characterized by an enlarged cavity of the pharyngeal gut. Figure 1 shows the horizonal section of the pharyngeal gut. From ventral to dorsal the 1st (maxilla-mandibular), 2nd (hyoid), 3rd and 4th arches are arranged in sequence. The inner surfacing epithelial sheet of the arches is endodermal; their outer surfacing epithelial sheet is ectodermal; their intervening tissue con- duct III, abbreviated as "3. PBD." The fourth pouches arise bilaterally dorsocaudal to the bud of 3. PBD. The third pouch has not direct contact with the ectodermal cleft ( Fig. 2-4) . The endodermal epithelial sheet of pharyngeal gut caves in, forming the short 4th pharyngobranchial duct (4. PBD in Fig. 2-5 ).
The thyroid first appears in early somite embryos as a thickening of the endoderm of the floor of the pharyngeal gut in the middle line just caudal to that portion which becomes the tuberculum impar. This thickening soon forms a diverticulum. In this stage, the median thyroid represents a small bi-lobedflask-like form (Figs. 2-1,-2,-3 , Fig. 10 ). Its narrow descending canaliculus will be transformed into the thyroglossal duct (Fig. 2-1, Fig. 10 ). The transection of the thyroid diverticulum appears as a solid mass of immature cells.
Elongation of pharyngobranchial ducts III
and IV in 12 and 13 days old rat embryos In these two stages, pronounced elongation of the 3. PBD is noted (Fig. 10) . With the advance of development, the pharyngeal gut becomes narrower, while the 3. PBD elongates (Figs. 3-1,-2,-3, Fig. 10 ). The 4. PBD extends transversally at the position caudal to the bud of 3. PBD ( Fig. 10 ) accompanied by the densely distributed mesenchymal cells around it (Figs. 3-1,-2,-3) .
On the 13th day of gestation, the 3. PBD further elongates and is free from the pharyngeal cavity. This duct is surrounded by the thick wall of a dorso-cranial bulbous portion and then transformed gradually into a caudal large component with narrow lumen (Figs. 4-2,-3,-4).
The bulbous dorsal component begins to differentiate into parathyroid III ( Fig. 10 ) and the underlying ventral component develops into the thymus with the gradual obliteration of lumen . Median thyroids have an intimate relation to the aortic sac (Figs. 4-2,-5). They do not descend below the level of the bud of 4. PBD, although they go down more deeply than in the 12 days old embryo. After the 4. PBD elongates toward the ventro-caudal direction, it approximates the median thyroid, but never attaches with the latter.
3. Approximation of the fourth pharyngobranchial duct (4. PBV) to the median thyroid in the 14 and 15 days old rat embryos The median thyroid abruptly grows in size and constitutes the lateral lobes on the 14th day of gestation (Fig. 10) . The upper dorsal component of 3. PBD differentiate into the typical parathyroid III (Figs. 5-1, 10), and its underlying ventral component is transformed into the enlarged thymus tissue (Fig. 5-3 ). Upon its horizontal sections, the median thyroid is placed between the bilateral thymuses (Figs. 5-4,-5). The thyroid and thymus are closely associated with each other but never coalesce in, while the 4. PBD approximates the thyroids from dorso-lateral to ventro-medial but does not contact with it yet (Fig. 5-5) .
Finally, the 4. PBD makes a contact with the median thyroid on the 15th day of gestation ( Fig. 6-3 ). This contact occurs on the medial part of thyroid close to its isthmus. High magnification of this site is shown in Figures 7-1 and-2. In its thickened epithelial wall, the nuclei are densely arranged with occasional mitotic figures. There is evidence to consider that the area of accumulating nuclei may be the site of proliferation of the presumtive follicles. It was fairly demonstrated in Figures 7-1 and-2 that the 4. PBD is provided with the potentiality of outgrowth of the cell-cords. This outgrowth leads to the formation of the primordial thyroid follicles whose cells are of eosinophilic character, containing large nucleoli. The cross-sections of the outgrowing cords look like the immature follicles without lumen. Thus, the cords of cells outgrowing from the ventral component of 4. PBD gradually acquir the original properties of the immature thyroid follicular cells. The mitotic figures were frequently observed not only among the cells of the 4. PBD but also among the cells of its outgrowing cords. The parathyroid IV which differentiated from the 4. PBD was not visible.
Careful examinations of the serial sections results in the confirmation that there is, in the median thyroids, the valid proliferating area in which the nuclei were densely concentrated. Possibly, this proliferating area spreads over from the isthmus (Figs. 6-2,-3) to the lateral lobes .
Most of cords peripherally protrude from the above-described central part of the proliferating area ( 4. Coalescence of the lateral thyroid with the median thyroid, and the subsequent growth in the 16 days old embryos In this stage of gestation, the 4. PBD is no longer visible, because of its full fferentiation into the lateral thyroid. A mass of cells in the thickened wall of 4. PBD were engulfed by the central proliferating area of the median thyroid. After this engulfment, it is impossible to distinguish the lateral thyroids from the median ones. Thereafter, the fused central proliferating areas where the nuclei are uniformly small in size and irregular in shape increase in dimention more from median to lateral (Figs. 8-3,-4,-5,-6) .
They tend to be intensively stained with hematoxylin without a sign of retrogression. The mitotic figures (chromosomes) are frequently detectable (arrows in Figs. 8-3,-4) . From the accumulating areas of nuclei, a number of the cords of cells are dispatched peripherally. As shown in Figure 8 -4, it is well understood that the cords made from the proliferating area are also gradually provided with the feature as the primordial follicles. The cords are either slender or thickened, and sometimes combined with each other. In the central proliferating area the cells are too compactly distributed to be invaded by connective tissues accompanying the newly formed capillaries (Fig. 8-4) . The isthmus and its vicinity consist of the cells of small size, being densely distributed (Figs.  8-1, 8-2 ). The aspect of this cluster of nuclei resembles that of the proliferating area in the lateral lobes (Figs 8-5,-6 ). Until late fetal period, the isthmus has been kept in the undeveloped state and only a pair of parathyroids III exist independently on the lateral surface of thyroid on the 16 day 5 . Transient appearance of the fourth parathyroid on the 17th day of gestation The newly formed primordial thyroid cords gradually increase in length and in dimension through mitosis. The solid cords ramify into their numerous branchlets.
Sections of the terminal glandular swellings look as if they were free follicles without lumen. The whole thyroids grow remarkably in size with the high population of the follicular cells. Nevertheless, the connective tissues remain still abundantly among the extending thyroid cords, and the follicles with the lumen is not yet independent. It is of profound interest to find out the atypi- cal parathyroid IV at the ventro-caudal part of thyroid. This kind of parathyroid IV is irregular in shape and filled with the primordial cells poor in cytoplasm (Figs. 9-2,-3 ). It is penetrated by the massive connective tissue accompanied by blood capillaries. Taking its localization and histological feature into consideration, we can easily identify it as the transiently surving parathyroid IV. With the lapse of time, the central proliferating area is not only conspicuously reduced in size but also undetectable in the 17 days old embryos. This appearance may be due to the transformation of the proliferating area into the thyroid cords. As shown in Figure 9- cords, except for a culster of nuclei. At that moment, the parathyroid III is situated at the dorso-lateral part of thyroid .
In comparision with the histological findings on the parathyroid III, the parathyroid IV has been understood to keep its smaller size or irregular shape. In rats, the parathyroid IV transiently survive only on the 17th day of gestation, but is soon undectectable on the 18th day of gestation. Although it is generally accepted that the ventral component of 4. PBD has differentiated, in many mammals, into the primordial parathyroid IV prior to the coalescence with the median thyroid, the present study has shown that the rat is an exceptional species whose parathyroid IV developed tern- the median thyroid is located temporally in the center of the established lateral lobes on the 15th and 16th of gestation. The population ratio of the follicles of lateral thyroid origin to those of median thyroid is uncertain, but the number of the former seems to be considerably large. In this study, on the other hand, no independent ultimobranchial body (UBB) originating from the 5th or 6th pouch was detected in the rat embryo despite the effort. Pearse et al. (1972) claimed histochemically that the ectodermal cells of neural crest origin migrated and implanted in the wall of the 4th pouch. The occurrence of UBB in the rat embryo does not seem absolutely indispensable for their theory of neural crest origin in our opinion. Pearse et al. would have sufficiently established their neural crest theory as to the origin of thyroid C-cells, even though they give up the idea of UBB. Pearse and Polak (1971) and Pearse et al. (1972) used terms of both"UBB" and"4. pouch" in their papers. To avoid a confusion on its definition, it is desirable to use the term of"fourth pharyngobranchial duct" in accordance with the view of earlier embryologists. Lietz et al. (1971) assumed that the thyroid C-cells developed from some undifferentiated stem cells in the human UBB. It was not decided, however, whether or not the stem cells belonged to the ectodermal cells of neural crest origin. Calvert (1972b) made an electron microscopic observation on the contribution of the UBB to thyroid histogenesis. He found in the wall of UBB in the 17 days old rat embryos three kinds of cells, i.e., C-cells, glycogen-rich cells and the cells poor in glycogen and rough endoplasmic reticula, and pointed out that the last ones were stem cells from which the follicular cells were resulted on the 18th day of gestation. He concluded that, while most of follicular cells originated from median thyroid primordium, a small number of follicular cells as well as C-cells in fact originated from the UBB, being in accordance with the view of Godwin (1937) .
Our present light microscopical observation as to this subject is as follows. After coalescence with the median thyroid primordium on the 15th day of gestation, the 4. PBD makes the primordial cell cords peripherally. From this observation we should like to insist that there are rather many follicles of 4. PBD origin. The idea of Calvert (1972b) was, therefore, supported in part by our present light microscopic findings, although the integral identification with C-cells was hard to make within the limits of their light microscopical feature.
In mammals, most embryonic cells gradually differentiate or mature during the postnatal period, but a few particular embryonic cells remain undifferentiated for a long time. It seems questionable that the UBB maintains the embryonic characteristics without any retrogressive signs even in the postnatal (Wollman and Neve, 1971; Calvert, 1972a) and adult rats (Calvert and Isler, 1970; Neve and Wollman, 1971) . It is not determined if the 4. PBD can sustain its embryonal status by an unknown inhiting factor for the differentiation into the lateral thyroid. Calvert and Isler (1970) and Calvert (1972a) made electron microscopic observations, in the postnatal and adult rats, on the UBB consisting of the lumen bordering cells and subjacent cells. They pointed out that the latter might be transformed into the thyroid follicular cells. However, they failed to offer direct evidence of the transformation of the subjacent cells into the C-cells. Irrespective of the accumulated data such as supporting the postnatal maintenance of the UBB, some authors (Kingsbury, 1935; Machida and Sugiyama, 1962) had denied the role of the UBB in completing the thyroid follicles. These authors pointed out that the UBB spontaneously degenerated or died during the postnatal period. Since the nuclei homogenously stained with hematoxylin in the Figure 8 -6 are surely different from the debris indicative of retrogressive sign, the present author was unable to find out any degenerating 4. PBD without digffer-entiation during later fetal life. The possibility may naturally arise that the UBB either maintains its primary status specific to the fetal period under some abnormal conditions or differentiated rapidly into the lateral thyroid under the normal condition.
The dorsal component of 4. PBD corresponds with the primordium of the parathyroid IV in mammals (Norris, 1937; Weller and Louis, 1933) . In some rodents, however, the parathyroid IV is exceptionally atrophic or absent. For example, rats (Rogers, 1927) and mice (Crisan, 1935) have only a pair of parathyroid III and completely lack a pair of parathyroid IV. The parathyroid III increases its volume in rats and mice as a compensatory process. In this study it has been learned that the primordium of parathyroid IV resides in the dorsal component of 4. PBD, and that, after the coalescence of the 4. PBD with the median thyroid (on the 17th day of gestation), the lateral thyroid begins to have an appearance of the parathyroid. But 4. PBD is undetectable on the 18th day. While the real reason remains vague, three possible reasons may be suggested: (1) In the rat the 4. PBD does not essentially possess own potency to develop into the parathyroid IV, (2) The primordial component of parathyroid does not develope due to the defficiency of a necessary inducer produced in the median thyroid, (3) Although both the parathyroid IV and lateral thyroid are derived from intrinsically same original cells, the differentiation into both organs may be determined by two inducers produced in the median thyroid.
